Effects of thapsigargin and cyclopiazonic acid on the sarcoplasmic reticulum Ca2+ pump of skinned fibres from frog skeletal muscle.
Thapsigargin has been reported to inhibit ATP-dependent Ca2+ uptake by isolated sarcoplasmic reticulum (SR) vesicles of vertebrate skeletal muscle fibres at nanomolar concentrations. There have been no reports confirming this effect in skinned muscle fibre preparations. We have examined the ability of thapsigargin to inhibit the uptake of Ca2+ by the SR in mechanically skinned fibres of frog iliofibularis muscles, using the size of the caffeine-induced contracture to assess the Ca2+ content of the SR. The SR was first depleted of Ca2+ and then reloaded for 1 min at pCa 6.2 in the presence and absence of thapsigargin. When 5 min were allowed for diffusion, a thapsigargin concentration of at least 131 microM was required to inhibit Ca2+ loading by 50%. In contrast, another SR Ca2+ uptake inhibitor, cyclopiazonic acid, was more effective, producing 50% inhibition at 7.0 microM and total inhibition at 50 microM. When cyclopiazonic acid (100 microM) was applied after, rather than during, Ca2+ loading, the caffeine-induced contracture was not changed. Thapsigargin (300 microM), on the other hand, caused some reduction in the peak amplitude of the caffeine-induced contracture when applied after Ca2+ loading. The poor effectiveness of thapsigargin in the skinned fibres, compared with in SR vesicles, is attributed to its slow diffusion into the skinned fibres, perhaps as a result of binding to myofibrillar components.